The above description of the general topographic features, calling attention to the distribution of mountainous areas at both extremities and in the central portion of the island, classifies the various topographic divisions in a striking and natural way; but since the low regions extend back into the mountainous areas in the interior, and are continued in the form of coastal platforms around the bases of the mountains, the features of the plains cannot strictly be said to be confined to any of the divisions distinguished. It is therefore more convenient to describe the topography of the island without particular regard to the natural topographic divisions.
MOUNTAINS.
PROVINCE OF SANTIAGO.-The highest mountains in Cuba are situated in the Province of Santiago, where they reach elevations higher than any in the eastern ranges of the United States, and are only slightly lower than the highest peaks in Jamaica and Haiti. The mountainous area in this province is greater than the combined mountainous area of all the other provinces of the island. Its mountains occur in several groups, composed of different kinds of rocks and having diverse structures, but all are more or less closely connected one with another.
The principal range is the Sierra Maestra, extending from Cabo Cruz to the vicinity of the Puerto de Guantanamo, 40 miles east of Santiago Bay. This range is continuous and of fairly uniform altitude, with the exception of a single break in the vicinity of Santiago, where the wide basin which is now partly occupied by Santiago Bay cuts entirely across the main trend of the range.
The hills back of Santiago Bay, separating this basin from the drainage of the Rio Cauto, correspond in structure to the northern foothills of the main Sierra east and west of this break. The slopes of the Sierra Maestra are very uniform throughout, being broken only by the cuttings of the evenly-spaced arroyos. In the western part of the range the mountains rise abruptly from the depths of the Caribbean Sea, but in the vicinity of the City of Santiago and to the eastward they are separated from the sea by a narrow coastal plain which has been locally very much dissected. The streams which traverse it occupy valleys several hundred feet in depth, while the remnants of the plain appear in the tops of the hills.
East of Guantanamo estuary there are mountains which are structurally distinct from the Sierra Maestra, and these continue to Cabo Maisi. They rise at first abruptly from the sea, but toward the eastern extremity of the island are bordered by terraced foothills. Toward the north they are continued across the island as features of bold relief connecting with the rugged Cuchillas at Baracoa and with El Yunque, which lies to the southwest of that town. Extending westward from this eastern mass there are high plateaux and mesas, forming the northern side of the great amphitheatre which drains into GuantAnamo Bay.
The most prominent feature of the northern mountains of Santiago Province to the west of El Yunque is the range of mountains comprising the Sierras Cristal and Nipe. This range extends in a general east and west direction, but is separated into several distinct masses by the northward-flowing streams, such as Rio Sagua and Rio Mayari. The high country to the south of these mountains has the character of a deeply-dissected plateau, the highest strata being massive limestone. It is supposed that all of the mountains in the eastern part of Cuba have been carved from a high plateau, indications of which are seen in the level summits of El Yunque, near Baracoa, and of other flat-topped mountains which have been observed within the drainage of the Mayarl and Sagua rivers. The broad flat summits of the Sierra Nipe are also doubtless a remnant of this old plateau.
Below this highest level several others are distinguishable as benches or broad plateaux. The two most prominent occur respectively at about 1,500 and 2,000 feet above sea-level, according to barometer readings. The highest summits rise perhaps 800 or I,ooo feet higher.
The 2,000-foot plateau forms in the Sierra Nipe alone an area estimated to be not less than 40 square miles in extent.
Considering the Province of Santiago as a whole, therefore, the various mountain groups described above form two marginal ranges, which merge in the eastern portion of the Province and diverge toward the west.
The southern range is the more continuous, while the northern is composed of irregular groups separated by numerous river valleys.
Between these divergent ranges is a broad, undulating plain, the famous Cauto valley, which increases in breadth westward, and opens out toward the northern coast beyond the mountain groups of the northern range. A third group, lying to the east and south of the city of Santa Clara, includes the Sierra del Escambray, and the Sierra Alta de Agabama.
The rounded hills of this region reach an altitude of about r,ooo feet, although a few of its summits may be higher. The last of the four groups consists of a line of hills beginning at a point on the north coast about 25 miles east of Sagua la Grande and extending subparallel to the northern shore of the island into the Province of Puerto Principe. The trend of this range of hills is therefore transverse to the central mountain zone as a whole, but it conforms in direction with the geologic structure of the region.
To the east of the city of Santa Clara the hills of the fourth group merge with those in the central portion of the province.
The summits in the northern line of hills are not very high, and it is probable that there is none above 1,ooo feet in altitude.
The principal members of the group are the Sierra Morena west of Sagua la Grande, the Lomas de Santa Fe near Camajuani, the Sierra de Bamburanao near Yaguajay, and Lomas de Sabanas Nuevas south of the last-mentioned town.
PROVINCE OF PINAR DEL Rio.-The
Province of Pinar del Rio, which is the westernmost political division of the island, is dominated by the Sierra de los Organos. The main sierra of this range lies just back from the north coast and extends from Mariel westward to the Ensenada Guadiana. West of this bay a line of lower mountains or hills forms the axis of the peninsula to Cabo San Antonio, the western extremity of the island. The sierra is flanked by spurs and more or less isolated foothills and buttes. Southwest of Bahia Honda is the highest peak of the range, the Pan de Guajaib6n, whose altitude has been variously estimated to be from I,920 to 2,560 feet. The former figures are probably more nearly correct. Between the city of Pinar del Rio and Vifales the range is broken up into three parallel ridges, the northernmost of which is composed of limestone, the two others being composed of slates, schists, and limestones.
SUBORDINATE MOUNTAINS AND HILLs.-The three mountain groups described above dominate the topography of the island; but in addition to these highlands there are other less prominent groups of mountains and hills rising above the generally level surfaces in the provinces of Habana, Matanzas, and Puerto Principe. These eminences of lower altitude are confined largely to the northern margin of the island, extending with frequent broad intervals of level plain from Habana eastward to Santiago Province. A few hills rise from the level plain in the western part of Habana Province. These are the extreme eastern outliers of the Organos Range of Pinar del Rio. Other hills lie east and southeast of Habana, being closely connected with a large group northwest of Matanzas, which contains one prominent point, the Pan de Matanzas, reaching an altitude of about 1,300 feet. Some hills occur also between Matanzas and CArdenas, and at intervals throughout the northern portion of the Province of Santa Clara. In general, these isolated hills or groups have rounded summits, but their lower slopes are frequently very steep, rising abruptly from the surrounding level plains.
The greater part of Puerto Principe is free from hills, the most prominent elevations being in the northeastern portion, where the Sierra de Cubitas contains a few points above I,ooo feet in altitude. To the eastward of this range numerous isolated elevations extend into Santiago, finally merging with the northerly range of that province.
PLAINS.
Aside from the mountains and hills above described, the general surface of Cuba is that of a rather low, gently undulating plain.
In Pinar del Rio a piedmont plain entirely surrounds the Organos mountain range. On the south it has a maximum breadth of 20 miles, and ascends gradually from sea-level to the base of the mountains at the rate of 7 or 8 feet to the mile. Its seaward portion is extremely flat, but as the highland is approached it becomes more undulating and somewhat deeply dissected by stream channels. North of the mountain range the lowland belt is much narrower and also somewhat higher. It does not have a regular slope to sea-level, but is at least 200 feet high near the coast. It is deeply dissected, so that in places only the level hilltops mark the position of the plain.
The northern and southern piedmont plains of Pinar del Rio unite at the eastern extremity of the Organos Range and extend eastward over the greater part of Habana and Matanzas provinces and the western part of Santa Clara. Although the divide between northward and southward flowing streams is approximately on the axis of the island, the plain has a gradual southward slope from near the northern margin. In the vicinity of Havana its elevation is between 300 and 400 feet, and eastward to Cirdenas, wherever it can be recognizea, it varies between those limits; that is to say, the northern edge of the island appears to have been elevated about 350 feet more than the southern edge. The northward-flowing streams have lowered their channels as the land rose, and the portion of the plain which they drain has thus been so deeply dissected that in many places only the level hilltops attest its former extent. The southward-flowing streams, on the other hand, have been scarcely at all affected by the elevation, and remain generally in very shallow channels. Eastward from Cardenas the general elevation of the plain is less, and it slopes gradually both north and south from the axis of the island. Considerable areas of the plain are developed among the various mountain groups which occupy the eastern half of Santa Clara Province, and beyond these mountains it extends eastward over the greater part of Puerto Principe and into Santiago. In this province it reaches the northern coast between isolated mountain groups as far east as Nipe Bay, and to the southward merges with the Cauto Valley. Terraces form an extremely characteristic feature of a large portion of the Cuban coast. They occur along the whole of the north coast and along the south coast in Santiago Province, but west of Manzanillo, along the south coast, they are inconspicuous or are entirely absent. These terraces give very important data regarding the geographic and geologic development of the island; but no detailed description of them will be attempted here. The arrangement of the streams in the greater part of Cuba is extremely simple. Excepting in the southwestern portion of Santiago Province the stream courses are practically all normal to the coast. Owing to the shape of the island, therefore, none of its streams have any considerable length or volume; they are, however, very numerous, and nearly 200 enter the sea.
The divide between the northward and southward flowing streams follows near the axis of the island, but is generally somewhat nearer the north coast. In Pinar del Rio the divide is formed by the crest of the Organos Range. Wherever this range is composite the divide is generally upon the southern crest-that is, the northern portion of the range has been more deeply eroded and the divide has been pushed to the southward of its axis. Throughout the four central provinces the divide is, for the most part, extremely indefinite, being simply a level plain, on Which there is no sharp water-parting. Owing to the southward tilting of the plain the northward-flowing streams occupy deeper channels than those flowing to the southern coast. In general, the drainage of this central portion of the island may be described as autogenous-that is, the stream courses are such as would be formed on a gently undulating plain recently raised above sea-level. No considerable subsequent adjustments are observed in the main streams, although some of the upper stream courses are closely adjusted to structure. This is particularly noticeable in the central part of Santa Clara Province, where the streams occupy the outcrops of certain soft beds between harder strata on the sides of synclinal folds. A similar adjustment upon the sides of an anti-clinal fold is seen in the Yumuri Valley, near' Matanzas.
The drainage of Santiago Province affords some exception to the normal arrangement elsewhere observed. The Cauto River flows through the centre of the province in a broad westward pitching syncline. It is, therefore, a consequent stream, its position being determined by the structure of the underlying strata. Its northern tributaries head upon a low divide similar to that throughout the central provinces, but its southern tributaries head upon the northern slopes of the Sierra Maestra and flow northward directly away from the coast. To the eastward of Santiago City the streams have courses normal to the coast, although there is little regularity of arrangement, owing to the mountainous character of this region. Many of the rivers flow outward from the centre of a syncline and cut directly across the edges of upturned strata. These are doubtless antecedent streams, and it is only in their upper courses that adjustment to structure is to be expected.
HARBOURS.
Cuba is noted for its splendid harbours, and nearly every author who has written on the physical aspects of the island has devoted considerable space to their description. The best harbours, excepting that of Matanzas, are pouch-shaped, possessing a narrow entrance separating a large, nearly circumscribed inland body of water from the sea. The harbours of Havana, Cienfuegos, and Santiago are the most important, and all belong to the same type.
The entrance to the harbour of Havana, between the Morro and Castillo de la Punta, is very narrow. The harbour itself is dumb-bellshaped, arroyos that empty into it determining its outline. The Morro and Fort Cabafias are situated on the northeastern side; Regla, with its warehouses and wharves, is on a projection on the eastern side; the southern end is shallow, having been filled by sediment brought down by several streams. The city of Havana is situated on the western side, extending south from the Castillo de la Punta to the southern end of the harbour. The water in its channel and central portions is deep enough for the deepest-draught vessels, but only shallow-draught vessels can be accommodated at the docks.
Careful borings which have been made across the entrance to the harbour by the Military Government, in connection with the preparations of plans for a sewerage system, point to the existence of an old channel in the middle of the present channel. This is now filled with sand, but it certainly at one time afforded a free outlet to the sea at a level considerably below the present bottom of the harbour.
Other important harbours on the northern coast are Bahia Honda, Cabaflas, and Mariel, in the Province of Pinar del Rio; Matanzas and Cardenas, in the Province of Matanzas; Nuevitas, in the Province of Puerto Principe; Gibara, Bahia de Nipe, and Baracoa, in the Province of Santiago. All of these are pouch-shaped excepting that of Matanzas, which has a broad entrance.
Good harbours are not so abundant on the south coast as on the north. The most easterly one is that of Guantanamo. It is a fairly good pouch-shaped harbour but rather shallow. The next one toward the west is at Santiago, which is one of the finest in the world. There is no noticeable indentation of the coast-line excepting immediately in front of the entrance, which is only i80 yards across and is cut in a steep seaward escarpment over 250 feet in height. On! the eastern side of the entrance is the Morro, its lighthouse rising 310 feet above sea-level, or about 40 feet above the point of land on which the fort stands. On the western side of the channel the sea scarp is less abrupt and regular, the land rising from the sea in series of low hills. The island Cayo Smith lies just within the harbour, to the west of the main channel. On the eastern side are precipitous cliffs rising to a height of 2oo or more feet. Cayo Smith and the high land on each side of the sinuous entrance completely conceal the broad expanse of the harbour proper from the sea. North of Fort Socapa, now in ruins, on the eastern side of the harbour, is the narrow entrance to Nispero Bay, a beautiful land-locked harbour deep enough to accommodate the largest man-of-war, and in which the Military Government has built a dock. The depth of water in the channel and in the greater part of Santiago harbour is sufficient for the largest vessels, but only light-draught vessels can come up to the docks. On the northern and northeastern sides of the harbour the land rises less abruptly than on the eastern side, and there is a succession of terraces from sea-level to an elevation of 200 feet. It is upon these terraces that the city of Santiago is built. The harbour of Cienfuegos is very similar to that of Santiago, except that the land on each side of the entrance is not so high.
Other harbours on the south coast, as Manzanillo and Bataban6, are merely open roadsteads, generally shallow and more or less perfectly protected by the numerous sand keys which abound along the coast from Cabo Cruz to the western end of the island.
Various explanations of the pouch-shaped Cuban harbours have been made by several writers. These need not be given here; but the explanation which appears to us most satisfactory may be briefly stated.
The depressions occupied by the water of these harbours appear to be due entirely to erosion by streams flowing into. the sea during a very late geologic period, when the land stood somewhat higher than now. In other words, they are drowned drainage basins. Their peculiar shape, a narrow seaward channel and a broad landward expansion, is due to the relation of hard and soft rocks which generally prevails along the coast. Wherever the conditions are favourable for the growth of corals a fringing reef is built upon whatever rocks happen to be at sea-level, and as the land rises or sinks this reef rock forms a veneer of varying thickness upon the seaward land surface. The rocks on which this veneer rests are generally limestones and marls, much softer and more easily eroded than the coral rock. Hence several small streams, instead of each flowing directly to the sea by its own channel, are diverted to a single narrow channel through the hard coral rock, while they excavate a basin of greater or less extent in the softer rocks back from the coast.
The fact that the land has recently stood at a sufficiently higher level to enable the streams to excavate such basins is proved by the sand-filled channel in the Havana harbour entrance and by borings made near the mouth of Rio San Juan at Santiago. Doubtless similar-filled channels would be discovered in the other harbours of this class if they were explored by boring.
It is interesting to note that at various points along the Cuban coast precisely similar basins are now being excavated which would form pouch-shaped harbours if the land should be slightly depressed. Several of these were observed eastward from Santiago. If the coast at Matanzas were to sink thirty feet or more a portion of the Yumurf valley would be flooded, forming a broad land-locked basin connected with the sea by a very narrow channel in the present Yumuri gorge.
